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(54) PLASMA PROCESSING SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To perform etching or deposition 
without causing damages or contamination on a substrate by 
setting the frequency of a high-frequency power supply to be 
connected with an electrode covered with a protective member 
stable with respect to plasma higher than the frequency of a high- 
frequency power supply to be connected with an electrode fixed 
with an object to be processed. 

SOLUTION: An upper electrode 107 and a lower susceptor 
electrode 104 are arranged oppositely in a vacuum container 105. 
The electrode 107 is formed by providing a protective layer 101 on 
a conductive base material 102. The protective layer 101 
comprises Si02, Si3N4, etc., and protects the basic material 102 
from being etched by a plasma generated through a discharge. The 
susceptor electrode 104 is connected with a power supply 110 
feeding a high-frequency power of second frequency f2 through a 
matching circuit 108, and the electrode 107 is connected with a 
power supply 1 1 1 feeding a high frequency power of first frequency 
f 1 which is higher than the frequency f2. 
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(54) BSWCD^ft] ^7XvyDtXffl8f 

(57) [BSft] 

^5p^ccJ^J5EStlfc*lRiy e »2*Sl02 l 104 :/ 

octaw 6n-sesBi35**ioii . ^ 2 a®io4±tcts 
cc»jfts nsf i ojejs*«ifiiiii . 3S2 saio^cs 

x^iAt^/c^^ttf^Si^^^ i Wii, If! 
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mmm\H left ft? ZJ:*>tfCWiWhti^*i ¥®Kfc»fl8 
#UT£^ftt*^6j£9 ftfiiBH 1 (DUgiSrS^ J: 5 

[0 0 0 1] 

[jg*±co*iJffl^f?] **Wtt, ggO^^Xv^at 
X, mU'Jr^r^f ^*>i-;?>^ (R I E) % 
7 7Xvfh?Mt§li (PCVD) ^£tT^fctf)tcffi^ 

[0 0 0 2 ] 

i> 0 mmm&co&mmm <a i. w. Ta^co 

2»«tti*II> poly-S i, S i ^CD^2»f*«HS> 
«Si0 2 , S i 3 N 4 ,A 1 2 0 3 #CD^«M) &, ^ 
14£fcfct*rx^>^T4J:5CCLfcR I E (React™ 
e Ion Etchinq)^, ^<DffiA 1 (CH,) ,, A1H (C 30 

(ch,) 2 ^ai (ch.) ttcfrffiL. ctizmmzm. 

#3i*/cf£ k *BSl6K:<tiJA 1 *i»Sii5PCVD 

[0 0 0 3 ] S5IBR I Effiitt, JIS^rt*c»j©gtt 
«££j?rr£fc<D, Mx.(l CFJ 2) CC1 4 , C 
U, CF 2 Cl 2 f(D^ (OT, tgiSttSS^'Xi 

^Xv£#fe£$ii\ :/^Xvt£Cc£/&Ofc^+><tJ©^ 40 



[0 00 51 H12B, S£3feffll*6nrc»4f^«& f J 

nrfco, jess* 5 o 5 ttifs^ofc 

totcr-xsnrc^So ccr, WJiliSiiM (Rfh 

«) tt, *©Hi*/g«»*M 3. 5 6MHzCD4><D£ffl 
t>£<D#*»r*>£o ftfe, ^^^*^m@5 0 4CDJi* 

[0006] ^(Dggr^, ttmmx^t. 

[0 0 0 7 ] ^ft^x-^^<DSi*5 0 3SW^ 
fcR F^OfcfetC^^XvCC^biS^W&CfLOeB^^ 

[0008] 



?S*£A£ < t^»C 4CCJ: 0 X^ffiS^^S^i 

[0 0 0 9] fit*(D^atc*si*r«, fl 

l^&c^XvSfifcjBK SKftctt. 
c <DA * 4SB^TXt77 X v«(4(DMO*ECc J: 
■o X ftQji 3 n/c A£ ft x * 5 ^ * > tffifUH 

[0010] *>^*^+*-*^*< ft&i ^ 

ffltttfcsi/, *o*s*. a*B»nx^jEWicc?T*.a< 

Jg* S u B*n«T t ft & «fc 9 ft ^«©iS*SM t^Bc 
[0 0 1 1 ] ®A#fti*^-4feo^^t>*W 

[0012] ®77Xvl{4«+ 5 0- 1 0 0 VI 

Sift^/cfe, ^^>/^rtSfficc^^xv*{ar^*s 

>^'«^W*4, /cix.«Fe, Ni, Cr, CuWi 



(3) 



[0013] «£*<D»«r«i«ja«*jgKDa«» 

3. 5 6mhz <tc^ jc^cc^^xvHrtajaaaR^iai* 

tt, #ftT£1I@P^£:3 cm, 1 0 c 10 

m, A r ^'XEM5 x 1 0" 3 T o r r . mffl&Mfi* 

r & s o ra hcc *$ i » r ift tt «afls gcep ttrr s fi«;ft m 

[0 0 1 4 3 H 736>6aiBr*S«t5CC, SS©SB^' 
^TXte, jBja«*^Offl«aS3W 1 4 MHz, 4 0. 6 
8MHz, 100MHz<Dt»K, -40 0V, 

-2 6 0V, -9 0Vi&S. T ««flBfi*>:*/ 

[0 0 1 5 ] HI8«*OI*tffl«:^L/cfeCD'C*So "Tft 
^t>^WAr^XE^7xiO- 3 Tor 

r , iSJBSflfc&a* 10 0W, S&mR#3 c m, SffiiS 30 
0MHz*62 1 0MHz*r^{k3*ttfciS 

fcfcor*?), HiftK*** < a * i , ft©SB>*-fT* 

^Jtitte^ C<D7"^Xv«{ifcJ:, 
z-210MHzifot^ B^£+ 2 0 VCC^/c 

[ooi6] lsi commit • SiismSft^iltf <t, 

x^>^CD#XK^£<£< 10" 3 Tor 

•fe^d?«S5 o 4ofi:sccj:b^rtt«aeoHiR«tc>ifi 

got, «srtccis— 3tttta<D^^xv*sata3tiT^i so 
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[0017] T&fofe, S£*(7)^ig&c*sl^«, >^X 

[0018] 3 £>CC % y^Xvcfjrlg^Sm^ica« 

^Ci^^ggiUtlt _LfBR I EiI«WC 
PCVDKI, 0^7X7k^XF7r>t-, 

[0019] ±iBi8lH*«**W#tc«fc-ormc>ai3ti 

i>ffi-r demote, 

[0 0 2 0] #169! tt, (Sf*) JCtlft^M* 

tcfejej^r, 2»A-rs*'x^^^xvjsftejB^»*^A 
a -fe xm%kszm&? & c <t * a w & -r s . 

[0 0 2 1 ] 

fffllc:/5X^3:#S£3t}\ IS^^Xv^r^il^cDJO: 
[0022] 

[f^ffl] WiLtf, R I E««fcJBC>5«teK:tt, »«5a 

So ^it, »i©«scc»»i(Da«a» (100-2 

5 0 MHz ) ©MJ9««**tt»&Lr«S«CC^^Xv 



(4) 



^2cDaffi<DaB^*>rrx?:Sij©-rSo -r&fo 

[0 0 2 3 ]-*, m2<Dmmc{mznz>m2<Dfflm 
sec 3 n s Mm : $mt> a ?' ^xv^s-s saw io 

^>Ci»<, SS^ffi«^ 3 tittle I2(Dm©CC 

[0 0 2 4] itc, PCVD$S»K:ffil>£»£lCtt, 1ft 

/NHftttffliBR I E«B©»&iBi««:»5£'rS* s , S 
SrtKiAShi^tt, WxtfS if&JR<D»^ S i 
H 4 , SiH.Cl,, Si 2 H 6 f^ SiO.aigCDtl^ 
S i H 4 iO,*SWJS i a H,iO l 4CDiB-&*^* 

[0025] ^ e>tc fie*swr«s«^fflcD»«, ^ 

ffl 3 ft/t £ £ tc ttift x * ;u * — * > JEW ruy 

[0 0 2 6] U>>X ^*-~$Cffll>£t§^ TtCDR 

I e^pc VDtDKiirfeMti/ci^ic, SS^2t 40 

[0 0 2 7] C(DJ: Stc. ffiffl^fCc^TcD^ftKjeo^ 
[0 0 2 8 ] 

[0 0 2 9] EI 1 tt*5BI8**tR*ffi*i ^ ^> 4 50 



WBB 5 ? 1 0 - 1 2 5 6 6 5 

6 

[0 0 3 0] ft^gg <^*>>^) 1 0 5ftiC«. ±77 
1 0 7 £T#©¥«Rlf-fe^**ft 1 0 4 

i*i*t[^"r*J:5cciBtg:snr*jo. Sft^ssi 0 5 

**6>e>tc*»tti 0 2 tstfi 0 2<Dmmci$m$titc 

SiO,, Si 3 N 4 , A 1 2 0 3 , A I N&i**6&4fi! 
SISSWiL/TCDlSaJi 1 0 1 £CCj:0<foiS3ftTl>S. 

[0031] i$&aiB 1 0 1 »js»c<to*i;fcy^x 

fc*6Q4><DT&0, Wxtf, Si, S i0 2 , s 
iC. Si 3 N 4 , A 1 2 0 3) A 1 NZ<Dm<Dtmfr%1& 

tt«l«K:J:01flBSLr*>J:c^ c©^«WIWi«. 
tt£tcj:0*ffl*^X^K)B%f*>5:totti^BCcf±±tf 

$l jaws? v*ccr»f3eco»a[T7 ^<t^au. ? ? 

[0 0 3 2 ] Mia«SH 1 0 1 %S 1 CCJ: 

urfcrni, gSBi 0 1 ysnrfeiMs:/ 

£Hffil 0 4±CD««1 0 3CCBS i ^lAtSCii 
ttiot, 0 3St^x£S^£«/JM^tT£C 

[0 0 3 3 ] V-ty'Znm 1 0 4CCBK^@B1 0 8£ 

SSi i o^Shtt^o **lfiWr«i o omh 

SI 0 4©*{4fflfflKCtt, H*b<«, HU IBIS 2 cojg^ 

o 7 ccbss^hiss i o 9&/r-0T, ^7^ssi 04 

K«I&S ti*«riaH«[» f icfcOA^ tcH«»t*4» 

lA^j^S ti-CC*So *^l*Wt?tt2 5 0MHz©*ja 

XocDBulBJl^ifc f ! . f 2 t3*E»fSfOBB««:fti^ ci^ 
Si* Ll^o 

[0034] 3 etc, i o itejzw^y'zm® i 



7 

0 4cctt*n-en»i(Di*Hift (##jt«2 5omh 

z) . mzonmm (*«t?Bi oomhz) 

ft-eftA^SftSJ^K'O KiU (Band E 

liminator)l 12, 11 3 #SW6*VT:c>So Tttfo 

r-^tcs»snr*50. H2cDiS)a^f ,tt*ffi i o 
2ccfec^rT-xtc3@*S3nx:^^o rtuf 1 o 7 & 
en o 4 tcfl3tie>tiSHyfB^> Fxy * 1 1 

2, 1 1 3«, S^WCCtt, m«i2^f^>^@ 

ais«, f »= { 1/2 7t (uct) <D&mmm.%k 

t>f>t-^>X^iAi^U (S3) . *ftfeW©H 
£fc <C(D»^tt f i = 2 5 OMH z ) <D«jgift(D#iSlR 
[0 0 3 5 ] CCCC^OfcEI2CD»^«*< *t?*>S* 

w&Mii*^ tor* o (Dec^ofcfeco^ig^fln 

[0 0 3 6] buS2Ip]SS1 02b(^>^^>XL^ 
L XBMtftfc « J£i* iftotUS*, C ft «ritift W &c 
^iStflS (floati nq) ibfcOtB^CCtt. «*«H4© 
l 0 2 dOJ:^^cn>7 J >lfC,*ftJPU. KSSJ&J*?: 
hTftfcU:^. C©»^ ESS l 0 2 d Oft&ffift 

ifcwjHiffiR f t * ft tt c ^ j: ^ cc c B offltt 

f x • L» > l/f i C. 

<fc 5 +5>A * tt« t * SiifrS*** £ o 

[0 0 3 7 ] C<D»^ f 0= { 1/2 7T (L 

a c s ) i/2 i (Dmmkfcttis. l 1( c,<Dji[^jiai»«-< 

>f-^>^0ift^ JB«»faOi*Jaifttc*tL)S*S 

ft*jaiS»f z^l< o*rte< «si0 7ccja& 

os^, if-fe^**flgi 0 4*^e>«ffii o 7ccaiacc 

^ST^^tLr *>. K« 1 0 7 B«K« f , 
^C^lt«7-X«Slltl^^6, f i 1 0 7 

[0 0 3 8 ] kLbB^'> Kxy 5 1 1 2CCOl> 

ta-</c^\ s^-^-i l 3 cco^r4>|H) 

«tefliBS<trfttf. n^$*iio4©«E* i l 
i o 7cc«j&3ft*««sRf xCciorfflfc-rscii* 

f, = 1/2 7C (UC 2 ) 1/2 
£U 

f,U> 1 /f« Q 2 
[0 0 3 9] S/c, 
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f a = 1/27T (U Q 2 ) 1/2 

[0 04 0 ] ^5X-7*JKJiWS-f*>©*BS*tf^^ 

< , xsgs i o 5 tcmAZft&m&mmfe&mmrtx 

[0 04 1 ] l^«l©C<b#\ 1J-fe:/£«ffil 0 4 tCftfS 

7 tcfcc^rttT— ^cc^l*3ft-t:c^€>^6T**o 
[0 04 2 ] WWH 5 cc^Sftrfc 0 . WlWt 
tt, *l©SftiS2©«fi(DBIH* s 3cm, ^©itS 
#1 0 cm. MXEEJlifil x l 0" 3 To r r <DtR«T\ 
f a =10 0MHz. *©A****1 5 0WCC— 

f 2 = 3 0, 4 0, 5 0MHzil-C, *<D»* 
4^fci*<D, ^KD*ffiR^2(D*ScDitt^<D@ 

£;^7x^p^ hSftri^o ® i<D«ffi©gB>* 

20 AT m~ 2 5 Vr»2©«ffitC«te£ft£ja&tfc 

S^m^Cl^SJ Sftttl*. ^2 ffiJUiS 

«2e»^*^#<&s^ft % b^w^ist u 

30 [0 04 3]«±©J;0«(!:t5CttcJ:^ mffi 
10 7, V"te7'dtn® 1 0 4&C«. ffe^&Cgtfc&SlfSlS 
ffl«#MT*Ci*ffi»KR±U *ft-tft&c«*&3 

^ 5^^M«^4ttJ&-r 5 c i^r s sot, SB 

[0 044] m@ 1 0 7 ©KHteSW ^ft^Rf^S 

ttffie i o 6 cc j: o mffi i o 7 (dubccbs ^ w^c^ 
s&^t^o m^mnmi 07, 1 0 4<Diatcsii:a*ja 
icmmt * ju^ - e> ft . isjaisw^^wsftccift 
A^sft^— ocDBjgig^cDS^^&i'Sia^, -eft 

KJESftTC^o 
[0 04 5 ] *5. lO6Bvy*hD>]8(*0fca>© 

^Jfil^c 3 6tc«BCCBX^Sl 0 5rt%JtS 

50 tRi 0 3*njoAft"r*««*siSwe>ft'rc»s*s, eft 
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h vxiim £ f§SB8f tT £ tc&>^ l> r & £ o 

[0 04 6] *5IJfeWcDKa*t?«, fifcfeCDJMi ttRfc 

Itf, IS10 7 (CftttrsnNjfiW 1 1 i ©s«s& f 

(H«as*x* < t 4 i e 7x tt/hs < & s. m 
8#rs) tft&c, mffi i o 7 ©ew i o 2 (Dimtazu 
an i o i *a»tfc<. 

[0 04 7]—*. WSfilJ-fe Yaffil 0 4&C£T£@ 
BaV7XI1 HSK^-TJl^CCBifEiKJaiftWIIll 1 0 
<fc tfH«««C i9SW1-6Ci«*5(D"C, 

[0048] *s», i 
ssi o 3m^<Dmm^fjj^^^<oR i e 

[0 04 9 ] #tc, affil 0 7teJ:CJ g -9-fe7 # **ffil 0 

[ o o 5 o ] m 6 hi cc7R-riia*ffl^"caffi 1 o 
£ 0 mfiasffii o 4ccSBtt3n*i*jaift^ * ^£2 o 3 

mtfl3 2CC^0fc'O Fi»; 5*-*- 1 0 2b 

6 -rnfcffl«E»tc» lttts<k^ £ js*& £ a & <£ k 

2 0 1, S«£ft2 0 2#jt^JCC«**3ftTl>*. ^ U 

t, < to* 2 0 3 <t«flftlt2 0 2 

^ ia«E*ilg2 0 1 S^aifeit 2 0 2 £i«ffli8ffKCH:3S 

[0 0 5 1] *>**tt»C, mtf A r #X£*^S 
1 0 5rtiC5x 1 0- 3 To r r(DJE*n?2»AU 50W 
<7>i«Hift«* , t?]K«*eO, «ffil 0 4CCEPJfflT£ii:flfc 

^i7t*^ 0 CCDJ*^ lUattWHl 1 0Ojg«m« 
ol^il, 4MHz, 4 0. 6 8MHzSyi 
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0 0 MH z ©3 o©a»»«:^t3*tCJ4. IE 
m^r^T&^^A^H l 0 4 (tCi&tiihisWfc&JEO) 

[0 05 2] Will lOOMHz^tMWi, i 
■EilH*«EVjWft-9 5V (COfi*SB^W7^*E 

v SB <hir&) <Dtz. mMmffi> \ =0 tao, v>v 58 

•c«i<o. v<v S i , ca:i>oitcotc^o mjiaa 
a*? 0 < a s fc & ac > &<:jt ^lm^ Si**?*** 0 

[0 0 5 3 ] ffcfr, ^SS*^EPttJO/cie«^-rT^*ffi 

&c<t oae 1 0 4(D«tt*»wa«-4i«i«* x i**ia. #J 
pl amzm.&£ME. v taE^r xuji v 5 B t©mcc % 
v > v s , (DM^fi£Sz:*r ^ <b 0 ^ < <d«^ 

I < 0 

[0054] — v<v sl ©H»©^ trftcat-r 
£ 0 36cc, ii:««Ev*ao^c^:*<"rst, v = 

[0 0 5 5 ] ei±©Ci*6, V = V 5 .fii2CC*5^* I 
IC 1 4MH zGCtb-x 1 0 0MHz©iS^(i 

30 x*;l/^-^^*\H/l OSKtc/hS < &otW, 
^<Dx*^^^ffi©rt3%AE B i0/ci#W#C0rH&C 

[0 0 5 6 ] V 51 ©ffifeBID5 0W©Wffliffi« 

^fX?*?»CDCCl 4MH zCD«^CD-4 0 0 VCC^tO 1 0 
0 MH z -Citm- 9 5V i^fflr 1 /4«TCC/h3 < 
ftotl^,, 1 0 0MHzMtSS?:5WS-CT^ 

40 ti'^^WtSCi^j:^ ia^^7XBK«l 

[0 0 5 7] ^*CDR I Effirtt, Tifta^^afg^^ 

[0058] 1 o 7 ^fst^^m 1 

3. 5 6MHzttti3tt^fcfc», |V sub |=4 
OOV-6 0 0 0Vi&0, C<Dltt&!EXtaT&Ztltt4 

[0059] L^stc, *mi(om 1 nsfiw-ct*. ^ffi 

50 1 0 7CC«2 5 OMHz<Di«Hiffi*fflt^t:fiSt«*tfor 



(7) 
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l>£fc«>, fi£3fc(D 1 3. 5 6MHzO»^{C<6^tA 

gjosar i o 7ccjp^^tisja«*f i 

5 0 MHz) iltc^fo^ ^4LfciS8S^7X-7 
SB'WTXWBi- 3 0 V«T"C*«3. ^7Xvfg 

aswg* i o<Sfci±ccsc#snro^. lasccina. * 

1 OOWiU, f ! = 2 1 0 MH z tgB^ 
-TTX«- 1 0 VfMS"C*S^6, f^2 50MHz 

[0 0 6 0]*Sl07©ga^WTW - 5 VKT 
£{Kt>5x.fc:, SillOl?:W-ri)OTtllO70 
Sttl0 2«J^/c<X^ , -^5MO o Ifc^ot, 20 

£&& 0 

^*>:t*;i^-;&£M* > R8*f*c & & J: 5 ccffl^ 
ted: Hz 7"^lil0 4 5 J: 5 ccjgJR 

[0 0 6 2] — fuismfii 1 0 2 CCKH»ft2 5 0 M 
H z <D ifiS %S lltfi 1M h ti "C C > & tf> . /J»3ttSB'* 

nrc^^swi o 2^x ^^>^3nscr>4KS±r 40 

££ 0 3 6cc, H 1 ©IB*«rtt*X«E 1 0 6*J8» 

[0 0 6 3] W-fcifi^fcJ: 5 5 2 JS$«£H 

o 4 StgtcM«**(;ttc^n a pS^:«^»ffi^x^^ so 



^Ba^Pl 0 - 1 2 5 6 6 5 
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[0 064] 0 6iC^-Tcfc^CC^-fe^^^ffi 1 0 

1 0 4<D«ft**lJffllU f^iLtlS^I 
[0 0 6 5 ] «S1 07Sm^^SSl 0 4 

cc«3t&-r swssw^osisa**^^ ioomhz, 2 

» <D iS^ tt c n 6 c 6 n l> C £ « 3 5 $ r 4> & C > 0 

[0 0 6 6 ] g-TSiC, R I ESI8<Di»^ Sffil 0 7 

6c«i^snsmioaiffi»f 0 4cc 

#y& 3 n 2 <D)a^s$[ f * jch^t ik < tn«<t 1 >„ 

[0 0 6 7] £ /c, 1 0 7 ORMCC^g 1 
0 6 1 CC^bfc»JSCC|®e)tl4 4><Dr«3&C^ CTx. 
«09tt. *^<Dm2(DietefW4^-rfe<D't?*&*s. 
^UfcffKDtB^, 5fi*tt«#KJ^IK54 0 9*gaw. ffi 

>5> 0 CCD±S^, S854 0 9(DiS»4 1 O^X^ggl 
[0 0 6 8 ] 3 1t"tezr&9mi 0 4$Mc&ffiE* 

4 1 0KBlft6tite»S4 0 9©J:5tc»tt?JliB35c*>(D 

[0 0 6 9 ] S/c, Sfil 0 3^cd*I«*3 e>CC/M < 
-?2>tczbmZ-li'X<D£ *> U-fim * £ & C £ 4>"oItgr* 
^> 0 ^Jx.«, S itt£'C0*«l 0 3 (DtkmcftmZ tltc 

mm&com&itZf&z ti^zmtev-ty' o 4cc 

ffl u t&ibx& h i*+ftizl&i<> aa^ur^ t^ssr x ^ * 
[0070] hki 0 3(D*ffltcBg*f-rs>r*>oa» 



(8) 
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BSJl -Y * ><dx * Jl/ 4 ifctf) *i li <fe i 

[007 1101 0t*»3<D||JfcW*^-i"fc©'Ca« 1 

#«1Sl0 4fc:#tU f 2 , f 3 £t>5 2 0©HS««» 

nCCj£DT^> Fx ^ *-*-40 l &g£HLT*fJ& 
3tlt^5 B 4 0 2&^4 0 3«LC©ft«@8Sr* 

[0 0 7 2] f,= l/2« (UC,) 1/2 
f 3 = 1 /2 7C (L 3 C 3 ) 1/1 

2-^Ott}Jg[plBS4 0 2, 4 0 3 ^I^cSi^lfc^O F 
x'JU-^-40Ht f 2 . f 3 CO 2 ^©jaiS&ocat 

mmvmmmcttLxofrmiRWcV'tey'znm 104 20 

[0 07 3imSt f 1 - 2 5 0MH z £ U f,= l 
00MHz, f 3 = 40MHzi« e 

3 (4 0MHz) £-r^£, sa^ur^ras^i- 

ct^CCO-- l 0 0 V£A£< a*K f&tZ3.v : f-Zs# 

MW^n^o aiaa* i 0 0 Agaccaccofc^rH 
f 3 (ioomhz) ^DMtiui (09*. 

(JIOA-IOOA) 4i7f>nS. CKDi^cT 30 
ntJISII^BHJ 0*6S>fc 1 1 B l OOMHzicM 
t6/M4SB^Wr^li (fi-10 — 2 0V) tl 
S^ffl* -Y *>ifiMM1> £ fcASioadBS £ ^ ££ 

[0 0 7 4] C(D<fcV^SB, R I E?iCCj:0*i»L 
[0 0 7 5] CCtttfz, f 3 (D2o(DSSJgjSfSOt§ 



^coi*t(D*^fc^, Wx.«f 2 , f,. f 4 £^0 

u c©»&. **nccEiwinTSJii«sRf 4«f *>f i. 

[0 0 7 6] *fc, «*©«ift«*fflir*4ti^. Ctlh 

izmwb&momfo&fi fed*, fi. fi. f-»- • 



SfcWl 0 - l 2 5 6 6 5 
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■els Lti/Ss^ct^io *fra>R®w— iWt a < 

[0 0 7 7 ] 0 1 0 {Cbtt5ftfi@B84 0 2.4 

f^ffl%t>/c6rc£*sr*So fc/c, si iKte^-c« 

[0 0 7 8 ] JKK. ±i$b/cR I E^gCDS*W^SP 

#r s> 4 *tfa-r s ¥t f¥® sera icy^x^zft^xft 

[0 0 7 9 ] ttfll^^X^^cHz^Wtt^tO^^fefr 

ti. ( i ) aftao^^y-^ (mm) *^*ai>c 

£, (2) ^§S^liW40^^'^ £&Ccfc£a«3l 

M^co^^a^c £<D2Sft : r*)So 

[0 0 8 0 ] ( 1 ) . (2 ) &mMZti2>tc&>lC 

K^sg^^t^^^^'y^stiai^ssoffi, *ra 

b^+3 0V«T, ajl<B+2 0VOTt?*5Ci 

tt. ^7Xv*agK©x*;l/^K:ftS 0 1110 2 
*>tJ"fe:/*«« 10 4B. a«i*H«[«*CD«#&CC i «3 

f#ofcx*^— fficcftijiasnSo ^-rntcLTfe, *t 

sei o 4cc«*&snsj«»a»f 2 <DiSj^s**f)sig 

. (V)*, v 0P = v P +v s £asj: ; 5cc^-rn«J: 
n Q 77 xv>&> e>iS*ioHi t ^ i ft ^ n 

SS^ffiSiiCD ^CD # <r > >- * Jl/ Tifc £ & *» 6 1? #> 5 . 
[0 0 8 1] fc/cl, V 0 p : >f*>CD*SfiflSW«fi. V 

[0082] at>\ 3&»**«5e*frB, »fii««iai«:« 

£*^csRo®fflrt€)o -rato-fe, v P <v OP ^5i 
ri>aw*i«a6ac*o t^^^tsi 0 4cciKjais« 
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tCf^ffl-r5A^6r*So Stot, V SP >Vp , v 0P >v 

[0083] ±ao*st&i or, ^^xvjsm^aois 

ttlfcfttt, :79Xv«fifc*ffit>iEWE (V SP >Vp , V 
0P >V P ) KS^fSCiOC**. ^Xv^ffirtsIE* 

s 0 a i 3 ( a > #fairs«Kiiffi 107, if -fe 
y^sffii 0 * ten? z>&.m&&fi G 0 1 . 
wjg^sw^* (mm 6 0 2 5r*cr 0 a 1 3 < a > &c 

1 0 4t*iKJS$A^tcj;0, aSSB^vrxiitlE 

tf£W*.£Cctt, HI 3 (b) ©J:3CCff»ttWB©aS 
ffi*$^3-e*i«J:C>. Tfcfc^ i£*fiBWB<D3BKtt 

<fc9. ^5SS^< £cofcSG#-C\ a^BJS*fSti 
[ 0 0 8 5 ] m 1 4 tt, 013 CC^3 n/c#A.^£iSffl 

[0 0 8 6 ] *MKJW*«iBS«*fc»©««8K f 



) 10-125665 
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Tr&9. 7 1 2B^-^"tRCC^aE3nfcia«^--^© 

OS. 715it *K5*»RR-rSiSaBE*^S^tt«HK 
~C&£ 0 ««5«, l*3«f*7 1 6il*0«ttl 0 2CC 

[0 0 8 7 ] -F-fe^mS 1 0 4C0aH^W7^4*l9l 
TSJ9»[J»f ,<Di*HiK«*«. PJtt=i***7 1 1£ 

>^>^c 1 cDa:^j[iss, -f>y**>xL,a»3>f 

[0 0 8 8 ] 7 0 8, 7 0 9B, Cft 63£*&@88*1*J?£ 

20 J&£o l*I**f*7 16,71 7i?fi(*7 12, 713?: 

iWcWSntC^o 0 15(a), ( b ) Bmiiafca 

cfi*aJCCI^3W*7 16,71 7*Jfii-TSfc»(D5A:8 0 
5, 8 0 6^1 a««^a>$t«ft»^tcJ:OR 
®KCc»J6dE3hri*S. H15{c«f«rtt, 4ffl<DiE 
WftfiSB^Eir^c 9 0 jgcDftSram-cSfeWttCcSSSS 
hfcW*^3ht^5o 8 0 1, 8 0 3«>f>^^^> 
X, 8 0 2, 8 0 4tt«ll-fe^ ^ v ^&£OiSW?ft3> 

30 ^>^r$>s 0 j^ffltt«(riaie»«j<DS*tc«3ti3fcc 

u«ISr$>S 0 80Mt». M3?3 5-7 o umm&<Dm 
7^ l-3mmgStftS B 815 (a)t?tt, -f># 

15 (b)rtt, -Y >^^>^8 0 3 ttSJ^^rS^ 

[0 08 9] i&wzm i 4 ccRTo &icm 

Sl04«jfei^7i7^7 0 6, 7 0 7CCJ:0, 

«SlfflHCcJ;bO^*6K^S*'C<DlEBt«a<«ra 
Utl^c Ctl«««l 0 2CCA9*OteHiffi»f 

mi 0 4fC«E4BLfc«, rt«f*7 1 7, ^^@ss 
(L 1B C,), Jt^g3§l 0 5?:/rLr?f2»f*7 1 2 

so iStiffito 
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[0 0 9 0] SSfBIFSt*. #XffifcCC 2 ~ 

10cmfigr$)^ o BSSftK* ««10 3<J:OA£ 

«S<DitS»^* 2 0 cm, 25cm, 30cmJ: 
[009 1 ] 0i6tt IS 5 cd^SSW^t^T feor tb*5 
SI 0 7. 1 0 4<DRaPS#3*< tto-r^sor, ffiSiS 

swo% <!: asatisrr £ *sbkc eh 6 n s c £ &c % 

<E>o 

[0 0 9 2 ] f-fe^^SSl 0 4lC«*&3ft£ja$8»f 
7tcin-rm6<D3ISfeWI©J:^Cc, n^«S104i 

s^ss i o 5 t(DiH6cie«wcc)s»iai»*»wtitf «fc 

[0 09 3]@16, a 1 7 iC^TH^iO <fc ^ 

>f;b7 2 2 <tSSt4{*7 l 5r«j£3n&S»5~e&£ 

[0 09 4] 01 9tC^-T^7CD|life^J<DJ:^(C, MS 

ii 04, 107 cDRffioc-en^n^^s^tt^^Tffi 

& l>»ja&z*WK 7 3 1, 7 3 2 tKW £ £ . 
BBW««C(Djta^»f*7 3 1,7 3 2©^ffJCCtt«fttt 

[0 0 9 5] StiU 0 3«r^*p-r*^S^*4£#«. 

£^@*®CC1 jamflKfeUiX^ v^^M^-T^— r -f 
>mci5Ci0 «#>r A^ Sc»IHB Dii^m** 

[0096] i§i«6c. mnmmcmw*mc&&>-cm> 

< , it-fe :/ 1 0 4 flPJCC fe i o fc < i*H§cc«fi8 
5(7 2 1, 7 2 3 ) £»Wtt«<fcl>. 0 2 1 

& Q (715,722), (721,723) 

^Ttifc*MSM»&fflOfi«*7 16, 7 17 
ICJ: iJUKWfcHfeft-Cl,**. 3^1/7 2 2, 7 2 3CC 
SSK*fft#&-r5/c*©««», rt«i*7 16, 7 1 7£ 

[0 09 7] #*9 ©H«WCC*5l>T, it® 102, 1 

0 4tc^SSS14i*<Diee«i**^-^^ >^rti«s 

l&$tlZM&8mz. SS*{*7 0 6, 7 0 7**75 

**«cr*R!i3*i. ttSPSSios* ifi&mv&tfis ti 

TSWSrttfc'T. C<DJ:5tcfllRR-rti«, IP 1 > 9, 1 
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^SSIBC0]BC«AS*R< &9 , KJSi8*fc««S 10 2, 
1 0 4Iffl&c^£'fflDiiAe>nSCl£tcttD. 4>&^iwa 

^*rw*eo^5Xv*asiaicc0R£"rsc £*«r 

[0 09 8 ]rt»(*7 16, 7 1 7tcHt>tiS*»5* 

-5iarr*^o 

[0 0 9 9 ] l/c^ot, 02 HC^9©IM( 
L0 -C, 3^^72 2, 7 2 3«Sl, B2 2K:^;Ti&l 
0 Uttffi© <fc MCF-t7 tt<D^S«tt«GWf* 7 5 
1, 7 5 2&»«>i£tf £J:l>a C<D»£\ SSiftT 5 
1,7 5 2 *«*i^/S»ffi*7 15, 721 UtfcAJB 

^>^3tl5ttf4iC<totg^ (C 1 2 . Si 

c 1 41 ch 2 c 1 2 , cci 4 f) , y ?mm (F 2 , C 

20 H 2 F 2 , CF 4 , SiF 4 f)teJ:^il^X?(CF 2 
Cl,f) ifim^^tls tt'JT^Ar, He, ^ftP 

[0101] W^fifcWCcffi^KHKWBOffi^aifttt 
f 4>&< t$>?*--^(DWM<D2.i%£ 9A 

L<l*«**fiB. 100MHz (»S3m)-lG 
Hz (feS3 0 cm) fSK-C&So 
[0102] 0#»U fflfctf* 2. 45GHz Oct 5& 

[0103] «±**M<DHait«tti£ btSiO^ 

jMfBfefe^ttC*. PSGR BPSGISt 

ASGE S";ra>SftK. A1 2 0 3 E A 1 NE A 
1, W, Mo, Ta, T i *&l>ttCtt6<D^:£3?<fc9 

[ 0 1 0 4 3 */c, ttS?S1t«»^lJ«[Xvf>yi 
Mco^CcjEOrjlllCiBfRTtiBiCi. W*.l*. poiy- 
40 Si«MOi«^, CI i. CCU, CC1 2 F 2 , Cl 2 
S i Cl 2 , CC1 2 F 2 , CF 4 f 

S i 0 2 WJl(Di#^, CF 4 /H 2 , C 2 F 6 ^^r, A 
1*)®(D»^ CC1 41 SiCl 4 . BC1 3> Cl 2 f 
Moil, W»K, Till, TafltfO^B 
F,. CI 2 , CF 4 5?:j81ffl^tltf±^o H 2 , 

[0105] $/c, Cft6#sj&EfcSftSS«l 0 3fe, 
50 [010615 Wxtf^y A 5 Ki^U^hft 



(11) 
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[o 107] wc. ±M&nMM<Dmf&*^? &%iw. 

«. ±IBR I E/cWttt^< . PCVD, F7-m#. 
bi>XF77^>^ U->>X h© F^-YJM^(C4>, 

[0 10 8] ST, ^XvCVD (PCVD) "C*5 10 
ii\ S i E&JSOttt. SiH,, Si,H ( , SiHiCl, 
5?©Mf4#X£*-2>(,>«C*UC s Ar, He, H,f© 

#x£jjn*.-t. Aimmiuz. h 2 + ai (ch,),, 

H 2 + A 1 H (CH 3 ) 2 ag©#X£. S i O.^tCtf. 
SiH.+O,, SiH.Cl. + O.f*. Si.N, 
CC«. S i H 4 + NH J + H 1 ?©*^Wf^ 

i, 7, 9, io. i2. i4, 15 m^-rmmm 
T. L/cj^w#x£iftjg$m^f ,&t£0J&s^t^• 
x■^ xv^iKt & . 7* 7 x^mmm tern®. 

StiZW. iSJS&f 1*51 5 0~2 5 0MHz iiS<« 20 
B. -10- — 2Viffi<lg*UA-^^ti5Ci« 

=F-B> f,J: 0 f. 10-80M 
Hz) ©KH««*-CiW«P3nS. IW^*>i^W 

-Kssasnc^^aaniicc f , <Dnt)t.c j; 9 $ n> 

HS*U j|->?gjgB. f , ©S;fr Kiosks n£„ 1?"R 

B. S i f&Jg©^. (A r + S i H,) 

^itSt, A r £ S i H,OS^MWtSCi^ 

a^-c^-So ^f(c. ^s*^64 o o°cfMS<D<s?a-c. i« 30 

Sffi©«14{b#&&^{tfc£j!>>e>r&£. yttAtf. 1 

i©Si M&WJEMOIfrf-iitM. (C «5 3 s s n (c . «ifi© 
i * £8 o /cfis W -f. a« 1 ffl«_h tt 

!^yc^6-C*-6„ /c£3.B. S iJI^-HIKCl Ofl© 
>&BJ1&-sH>B 5 0 {I© -f * >MWi t> 5 C tictj: 
Z>frh-C8>Z>. iiWB. ArlOWS i H«<fc9«+ 
^<»SSh4. ffi©BS«©^F*>. *-s/t<l§ISt?* 

M^&S^B#^--e&£<.&gB&i,\, eSJgHcSF#-rSM 40 
^iSSMSN^^B. S~>/t<Ei|©£>©-e 

[0 10 9] — U>>X FiiJ8t»_haibfcJ:^{cii^ 
B. S£« (H.SO. + H.O,) f 

•fex-ctf*>ft£#i, -r^ffiAifi^fcu^x m*s 

^•jg (H 2 S0 4 + H 2 O 2 ) &CB?gflSL,&t,> 0 ^©fc«>> 

fggn (o.) ^^Xvcfi-c. Btfj&BKfcJKJStcJ:*)^* 

[01 10] /c/ci. g£*©ssg-eB. «i*K--f 50 
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[0111] IsfrU. #369§©3SB (»1 . 7, 9. 1 

o, 12, i 4. mi 5Htc^rr&©) ^3iffi-rn« 

u^x \-tpic^£tiz£mf&fti>m&fic 

K0. 6%eSt©HF^X€:MA3-Sfcaffi^ v 
•^^(cj:f) s^M h $ft-xn,*Z>ft> c©7 f^B. 

2-10e VglgKlJjnjlSft/t (A r + H 2 ) X7X7 
[0 1 12]»C K^-fi3fe#-C*S3&S. WWRfi^fett 

1-15 e veaKjjnitsn/tOj-f ty^o^c^m 
^^n-So • ->■; 3>©^fflicff?)7R3n-sisfc^fb 

1 (S i OJ Bfl^bfci^OC. N 2 , A r tpo. 5 
-0. 6%filS©HF^'X-Cl^i-Ct5o ^ISSfiS^B. 

1 ~ 1 5 e vicftnasn/cc 1 a ^*xcj;o^*-e* 

[0 1 13] 

^Xv£f6£3-ti\ ttX'^XvcpT^a^Mil^tf 

fries srt (c jtrfij-r s <fc ^ ics w e> ^pswtc^RR 
1 S[>*S2©ssi, ^>< i *>friex"^x-7tc 

©j«jaiR*« t . mm 2 ©msscg^s n 

-?Z>tctb(Di37*m& E E-%t.t*>P< it**, mita^i© 
»)K<aa5e3tifcCi«:!Rf*i"r**>©-C. rie, x- 
^©^^^Xv^u-bX^:. M®1I^©*{*^©» 

[0 1 14] i/c. mi£±©»#lft&fliJ&3B£MM-r 
5ci<t<. ^©S:^fr. WA«*aift«W©W* 

^Mt - -s /c wc &m y ? x v a -t x ©sg ccitffl -c ^ 
[o 1 1 5] «6«3&*fta©«Wia^**rr* 
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[0 1 ] l 0^t*W*^»«OlHII81«SE8l 

[g|2] 1 KD'O Fx'J ^*-^CDfi?!l4:^-riPl8S0"C 
[03] 0 2 F i V 5 * - *<OftS^tt?:*t ^ 

[05] »2 0O»S^©KJa«**K:j!trS*l . ®2 10 

[0 7] h*dh«l mffiitttcD^M^^Ty^^r 
[08] ffl^<^fwc*f-rs aB^-f r^wio^b 

[09] »2<D*Jfe^*^*r««BS««c«S;S^*5o 
[011] Fx f J s* — *-©fl&©W*S*"*"@ftH 20 

[012] fi»«©«BS«fiS*^'r«SSir*S B 
[013] (a) »WW«S»®^*^ (b)tt* 
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[014] *»w©*4©3l*fcW*7n , i"BBiJIWffilll^* 

[015] ( a ) g»@B8(3[>W*S%-riill»BI^* 0 , 
(b) ttSftSIBOfftOW^TiaiSHr*^. 

[016] ^mb<D&5<ow&m*m?ftmm-c%>z>o 
[017] ^wo»6©5is60d*^"rwTffiia"c**- 

[018] fifcfSWP («*>«) 0~C$>£ O 

[019] *^<D^7OHJfifW ; S:^"rWfffi0"C**- 

[02 0] mscDMM^i^nk't^^VWMMM^mBM 

[02 1] *^(D^9(Dllte09^"rBTffi0^*4 B 
[022] *^CD^ 1 0 CDHJfe^^'TWrffiia'C* 

i o i -ms* (ummt) . 
i o 

1 0 3-S« (««ifflW) . 

1 0 4-1f*te^*«ffi (3ff2Q^@) , 

1 0 5 - -St^gg* 

1 0 (01 (DM®) , 



i i o-^2(DiSffl^«as. 
i i i -mi<D^mmnm 0 



[0 1 ] 



K>9 



mem* 



BE 



fij 3 



RF 
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K>6 
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f i -250MHz 

7777- 
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I04H 
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K)7 
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no 



f 2 -t00MHz 



7777 



[02] 



UL 



109 



<2> 



f,-250K*fe 



SftBft 



> 
i 



33 ] 
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1 0-12 5 6 6 5 



[04 ] [BUI 





(14) 



ftfflW- 1 0 - 1 2 5 6 6 5 



[06] 



[012] 




•»04 
105 





I3l56MH2 



777 




[[12 0] 



715 




3— K>2 

r \ W \ 

731 V\ 731 



(15) 



1 0 - 1 2 5 6 6 5 



[08] [010] 




[013] 




(16) «M¥ 1 0 - 1 2 5 6 6 5 




[017] 




ftfflW- 1 0 - 1 2 5 6 6 5 



[02 1 ] 



fi 

i 




fz 



